Sir, Stargardt's disease and retinitis pigmentosa: different phenotypic presentations in the same family
The hereditary macular dystrophies are progressive degenerations of retinal and choroidal tissue. Genetic studies have shown that a single mutation or mutations in different parts of the same one gene can result in different macular dystrophies. Mutations in the Stargardt's disease gene (ABCA4) was shown to cause also fundus flavimaculatus, autosomal recessive retinitis pigmentosa (RP), and cone rod dystrophy (CRD). 1, 2 Since they are all the result of mutations in genes that are presumed to express in either the photoreceptor cells or the retinal pigment epithelium (RPE), it would not be surprising to find variable presentations in members of the same family. [1] [2] [3] Here, we report an atypical macular dystrophy in a young female who has two brothers with typical RP.
Case report
A 21-year-old woman, presented with gradually progressing poor vision starting about 15 years ago. She denies a significant difference in day and night vision. Her parents were first-degree relatives and she had two brothers complaining of poor night vision. Visual acuity was 20/400 in both eyes. There was no nystagmus. Ophthalmic examination was unremarkable except fundus examination, which revealed a wellcircumscribed one-disc diameter area of choroidal and RPE atrophy in the fovea OD ( Figure 1a ) and a larger area of severe choroidal and RPE atrophy associated with posterior bowing (posterior staphyloma) in the macular area with a whole thickness macular hole and a few pigment clumps OS (Figure 1b ). There was minimal or no arteriolar attenuation with a pink optic disc bilaterally. A punctate retina pigment epitheliopathy could be noticed in the midperipheral retina bilaterally, which is evident in fluorescein angiography (FA). FA showed window defect in the fovea surrounded by a hypofluorescent circular area of choroidal atrophy OD and, hypofluorescence of the whole macular area because of severe choroidal and retina pigment epithelial atrophy OS ( Figure 2 ). Electroretinography (ERG) revealed severely affected cone and rod responses in both eyes ( Figure 3) .
The first brother, 32 years old, had a BCVA of 0.6 OD and 0.7 OS. There were arteriolar narrowing, waxy-pallor optic discs, bone-spicule pigmentation of the peripheral Figure 1 Fundus photographs of (a) the right eye and (b) the left eye of the patient. retina, and minimal atrophic maculopathy bilaterally in fundus examination ( Figure 4 ). The second brother, 30 years old, had a BCVA of 0.9 in both eyes, and fundus examination revealed the same findings as the older brother, which is typical of RP. ERG revealed severely affected rod responses and moderately affected cone responses in the eyes of the brothers.
Genetic analysis of the family members with singlestrand conformation polymorphism (SSCP) including mutations in the ABCA4 gene and RDS/peripherin gene were negative. Ophthalmologic examination was normal in the other family members.
Patient returned to the clinic 2 years later with the same clinical findings. We performed the optic coherens tomography (OCT) and B-scan ultrasonography of the eyes this time. The central foveal thickness was 254 mm without any significant structural change in OD, and there was a posterior staphyloma-like posterior bowing of the structures in the foveal area (diameter: 2700 mm) in OCT associated with a macular hole OS ( Figure 5 ). There was only a small irregularity in the foveal area in B-scan ultrasonographic examination of the left eye, which may represent the staphylomatous lesion seen in the OCT.
Comment
This special case offers some clinical entities in the differential diagnosis, some of which are Stargardt's disease, progressive CRD, inverse RP, Leber's congenital amaurosis (LCA), central areolar chroidal dystrophy, and Sorsby's fundus dystrophy, with a decreasing probability. 4, 5 Stargardt's disease usually inherited autosomal recessively causes visual loss beginning in the first two decades of life often with a normal fundus and later associated with macular atrophy and yellowish deep retinal flecks. Gass subdivided this disease into four subgroups according to clinical presentations: group 1 with vermillion fundi and hidden choroidal fluorescence; group 2Fatrophic maculopathy with or without flecks; group 3Fatrophic maculopathy with late signs of retinitis pigmentosa; group 4Fflecks not associated with macular atrophy. The presented case may be included in the third group of Stargardt's disease with severely affected scotopic and photopic ERGs.
The progressive CRD is characterized by progressive decrease in visual acuity and colour vision, which may start during the first decade of life but usually preserved until the third to fourth decades. In the early stages, retina is usually normal but later there may be typical signs of RP associated with characteristic bull's-eye macular lesion, some of which were also seen in our case. ERG can show markedly decreased or absent photopic responses and mildly decreased scotopic responses. 4, 5 Inverse RP is characterized by the presence of pigmentary disturbances similar to those occurring in classical RP, which occur solely in the pericentral retina sparing the peripheral retina. Both scotopic and photopic ERG responses are often subnormal consistent with region disease. This entity is sometimes considered as a type of CRD, at least some patients previously described as having inverse RP were likely to have had a form of CRD. 7 Beginning of the visual deterioration after 6 years of age, absence of nystagmus and sluggish pupillary reaction are against the diagnosis of LCA in the presented case. Central areolar choroidal dystrophy and Sorsby's fundus dystrophy occur later in age and ERGs are usually normal. 4, 5 Figure 2 Fluorescein angiographies of (a) the right eye and (b) the left eye of the patient.
Correspondence

Eye
Although we cannot totally exclude CRD, the most possible diagnosis for the presented case seems to be Stargardt's disease (group 3); however, the presence of posterior staphyloma and macular hole makes this case interesting. Gass reported a case of cone dystrophy or dysgenesis, resembling our case, in a 32-year-old man who had bilaterally symmetric staphylomatous foveal lesion with pseudohole. There is one more recent report about another case of bilateral macular staphylomas in a 32-year-old woman with cone dystrophy 8 but not with Stargardt's disease.
The known molecular basis of the retinal dystrophies is the mutations in the human retinal degeneration slow (RDS) gene and the ATP-binding cassette transporter (ABCA4) gene. There are several reports in the literature about intrafamilial and interfamilial phenotypic variation among patients with retinal dystrophy caused by mutations of these genes. [9] [10] [11] Klevering et al 2,11 reported similar families displaying different combinations of patients: Stargardt's disease, CRD and RP as result of different mutations in the ABCA4 gene.
In conclusion, the most striking feature of this possibly Stargardt's case is its association with a posterior staphyloma together with a macular hole in one of the eyes, which is, to the best of our knowledge, the first report in the literature. The second striking feature of the case is the presence of Stargardt's disease and classical RP in different members within the same family, which suggests that these dystrophies may be caused by mutations in the same one gene resulting in different macular dystrophies or they may even be different expressions of the same disease. 
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